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� Drivers
� Improve QHSE
� Improve efficiency of existing process

� Eliminate steps/activities in the process

� Problem mitigation / Reliability enhancement� Problem mitigation / Reliability enhancement

� Enable / Facilitate deployment of new processes
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� Challenges:
◦ Problem DiversityProblem DiversityProblem DiversityProblem Diversity
Diversity of regions, fields / challenges and working 
relationships makes  uniform approach to Technology based 
solution deployment difficult.

No Universal Single SolutionNo Universal Single SolutionNo Universal Single SolutionNo Universal Single Solution

◦ Lack of focusLack of focusLack of focusLack of focus◦ Lack of focusLack of focusLack of focusLack of focus
Diversity of Technical challenges and many potential 
solutions resulting in lack of focus and waste of resources
E.g. the various Dual Gradient initiativesE.g. the various Dual Gradient initiativesE.g. the various Dual Gradient initiativesE.g. the various Dual Gradient initiatives

◦ Business Case viabilityBusiness Case viabilityBusiness Case viabilityBusiness Case viability
Business Relationship
Alignment of objectives
Development Strategy

After: Dave Saul BP
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Requires Behavioral Change / Alignment

Efficiency in Operations
(doing things better)

Integration
DWOP
HAZOPCost

Status
Quo

Tends to be “Software”, procedures, training
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Requires Relationship Change / Alignment

(doing things better)

Effectiveness of the Program
(doing better things)

HAZOP
Planning
Improving

Technology Innovation Step-Change
Improvement

Time

Cost

Tends to be “Hardware”, equipment, technology



External Measures
Pan-Industry 
Challenge:
Total NPT:
~ 27 % Total time

After OTC 16290

~ 27 % Total time
~ 25 % Total cost

Internal Measures
KPI’s
QHSE
Uptime / Availability
Performance
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Procedural Failure 

DT

TDS / Rotary

Pipe Handling Equip

Marine Drilling 

Riser

BOP Controls

BOP

Other Mech. DT
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� 6th Gen PWR Plant:
� Lower Fault Probability
� Better Fault Tolerance

� Reliability Improved In:
� Power Generation Plant
� Power Distribution System
� Propulsion Power and Control System

Drift Off Curve

Typical SS Drift Off Curve NNS: wd 500m w 30 m/s, hs 15m, v 1 m/s
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6th Gen Pwr Mgmt Conventional Pwr Mgmt

� Propulsion Power and Control System



9



10



� Design Objectives

◦ Circulate conventionally

via diverter and flowline

◦ Circulate via closed 
system

� Degas riser

� MPD / UBD� MPD / UBD



CONFIDENTIAL

US Patent App 2006/040799



� Pressure control equipment above tension 
ring

� Pressure control equipment below tension 
ring

� Deployment� Deployment
◦ All equipment passes through rotary table

� Currently requires 60” or larger rotary

� May require multipart slip joint

◦ Rig up in moonpool above tension ring

� OK for 49 ½” rotary

� Requires multipart slip joint



Integrated RCD (DP, moored)
Below Tension Ring

Integrated RCD (moored)
49 ½  rotary

US Patent 7,866,399

Integrated RCD (DP, moored)
Above Tension Ring





System Performance using WBMSystem Performance using WBMSystem Performance using WBMSystem Performance using WBM

Simulation Details
• Gas Influx passes BOP at 
2,000m (6,562ft) water depth

• 12ppg WBM
• SPT Drillbench Kick Circulation 

transient simulator software

Simulation Results
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Simulation Results
• System can safely circulate a 

110 BBL Influx through the 
system’s MGS (110 BBL Influx 

@ BOP) 
• 500 psi back pressure is 

maintained by the RPC system
• System can circulate the Influx 

out at a rate of 100 gpm



System Performance using OBMSystem Performance using OBMSystem Performance using OBMSystem Performance using OBM

Simulation Details
• Gas Influx passes BOP at 

2286m (7500ft) water depth
• 12.3ppg OBM

• SPT Drillbench Kick Circulation 
transient simulator software
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Simulation Results
• System can safely circulate a 

+150 BBL Influx through the 
system’s MGS (+150 BBL Influx 

@ BOP)
• 500 psi back pressure is 

maintained by the RPC system
• System can circulate the Influx 

out at a rate of 100 - 300 gpm



• A phased approach


